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C : 0.02%5fcffi. Si : 0.10%®0.5 

Mn : 0.6 P : 0.06%*Ti, 

S : 0.008 %5fcS&, Cr : 12%J£<_fcl6%5MB, 

Ni : 1 N : 0.02%5fci*K 

Nb:10X (C + N) JSUll%*8l, Mo : 0.8 %® 3 %^ 
TIB (1) ^^^tM-r^^TT^^L, &&Fefc«fc 

IB 

Si ^1.2 -0.4Mo ( 1 ) 

ddT*, Si, Mo : #^TCf|<Z)^* («*%) 
[3Bf#£2] irffB,ffi*&tC#&*lT£ iblZ, SC*%T% Cml.O %J^T, Ti : 
0.5 %J^T, V : 0.5 %J^T. B : 0.01%JKT©^"b^e>aitftlfcl!S*fctt2 

c»^4] mmmmzM^x^^iz. ai : 0.5 %jkt&^ 

•T £ d £ & t. -T S iff^ 1 £ V > b 3 © V % jWCfB*a>«fc«Cr-#r^M„ 

[»#3S5] @rfffBffi^tC^IIx.T$ ^(C, K*%75\ REM : 0.1 %J^T£-^ 

* £ r n & mm n -r s it 1 & v * u 4 © v ^ m ^ ic mm&wtmr^m, 

*fiCj;S^-/<X^(Fe,Cr) 2 (Mo,Nb) (D (112) E#r&£fcNb^gffcftNb(C,N 
) © (1 1 1) ia*f§SSCOit, Ai=I {(Fe,Cr) 2 (Mo,Nb) } (n2) / I {Nb(C 

,N) } (1U) xoa *^ft■e*)Sz:i:S:4#ai:'r-&gf*3Sl*:v^L5©v^"rtl^^c 
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[0 0 0 1] 

mzwit. cr<$mM\zmv, £<iz&wjm^*- hAV©^t, mm^mu 

[0 0 0 2] 

tt«c«^&*;j«^ttic«n, iSMbtjfcjfcKtt^v*, mtsi^mMLt^cr^mm 

Type 429 (14Cr-0.9Si-0.4Nb^) «*«#<ftffl3*lTV r >4 0 L^L 

, ^icfctj^^ss^friasj: vies v'^oo °c;g^£-e_t# 

Type 429#&te, ISSW^^JS-TS ^ KS^feS- 
LO 0 0 3] 

444(19Cr-0.2Nb-1.8Mo) iHtfUglBSftT^S. LfrU SUS 444 jHtt, ^^jiM 
tflUXttlC"**, $£>fC, 900 TCJCJ3WSW^J*«Type429 ««k *JSVv, fttlfcflf 

feWMftftttSr^flt-r § r. £ tfttg#$ *is <fc e> o T £ tc 0 

[0 0 0 4] 

t=.£.X\Z. 4#l»2000-73147#454«tCtt, # M&3fcS#<Z>WffifPfr bfiaaSP* T?0> 
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^mMtffflBZnT\t^Z>a ZWMtfiZ. C : 0.02%J£*T. Si : 0.10%^T> Cr : 
3.0 ~20%, Nb:0.2 ~1.0 % &-&^"*£Cr£^fl!T?& y , Si £0. 10%£ATIC{£ 
«U Fe 2 Nb ^-^^ffi©^mS:«I«!fUT^ffl»^3©±#S:«rffiI , r*i:^ : fc- 

[0 0 0 5] 

C»W U £ e> £ t- « ffifi] 

LfrL&tfb, #BH2000-73147#>&#K:iB«£jtT,fc*!fci:, 900 'Cj&m^mUiZ 
, M©|S${£3&2YS#320MPaJ^TT*&U, rTSU&miZ&tl&i fcfct, 90 

o r fcfcttsifij (0.2 %ps) 3&«i7MPa a_fc-e&u, ri&SMttetcftti 

[0 0 0 6] 

o #$§0J!#<bte, Si^*&BrtB*|SS*j<B«LfcaiE*gHtc|lB^^* 

ilil^iC, Mo{C«@U Mo&Si^ii:W5tLTaiiE*^L, £ «b fCCr-^* 
&BTffi*l»*;fi«LfeJfflJ*lC"rsri:K:J: y, (Fe,Cr) 2 (Mo,Nb) ^-^**g(Z)#f 

£#SB3f IciRLh"*- S £ £ fete, M^M: 2 *i* £ £ & Jiv>£ L 

[0 0 0 7] 

t-r. ^mmm^^n-o^mmm^mmmmiz-D^x. mm-tz, 

0.0lK*%C-0.0lK*%N-0.3 ^*%Mn-14~15K*%Cr-0.4 ~0.6 St 

4%Nb§:^-x$wi: u si, no^mA^m^mtht^cr^m^mmm (mm-. 
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2mm) flfTfi©»i^3SS YS, £J:t>*900 °C JC £ £ 0 . 2 (a Q<2 

at 900° C) *Wftl-fc. 
[0 0 0 8] 

HUCtt, 1.9 HWolCfcitS, #ffi©»{K&$YS£Si-£«©W«3:a* 

/<^ffi(Fe,Cr) 2 (Mo,Nb) © (112) la^&SfcNb&gftifoNbCC.N) © (111 
) 0*fS&K(BJfc, A«=I {(Fe,Cr) 2 (Mo,Nb) } (n2) /I (Nb(C,N) } (m) 
£ ( ) l*0>»^ttlHUfc. 
[0 0 0 9] 

fC. (Fe,Cr) 2 (Mo,Nb) 9-^^ffi©«f m*«0^K: «fc »J, YStfifflU L 
[0 0 10] 

0 2SC, Si^*#0.1 , 0.5 , 0.8 Ki%-€-ft€*X-£^ , rsaUca3tf <5, a 
0.2 at g 0 o r ^H 0 ^*®^***"*"- 02*^e>, Si^*#0.8 

JtaD*tt^4fja;<j&*. si^**<o.i 0.5 ea%ii^&<, ^ 

CI ^-fcfc^ lSM» i R©i|?iD©fcft{CttMo*<(Fe t Cr) 2 

(Mo, Mb) ^-s<*m (ffimto) HLTffi$ f -tZ>Z£*ffi±L, @&Moi(B«s!>& 
JUfla^SCl £#JfFMT*&tK SHfi-ett, (Fe,Cr) 2 (Mo,Nb) ^ - KX*BIC < 

[0011] 

o£lC, ##§qB#e>te, Nb^-^-fSCr^^CiSV^, (Fe,Cr) 2 (Mo,Nb) ^ 
(Fe,Cr) 2 (Mo,Nb) ^ - /^^©fftfUC £ J: te^SU Mo-^*©^ £ 
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. & ( 1 ) 

Si ^1.2 -0.4Mo ( 1 ) 

(^tC, Si, Mo&, #^^tc|R©^J| (SC*%) ) 

[0 0 12] 

(Fe,Cr) 2 (Mo,Nb) 9-/<^ffiOD#f ffili, Cr^4^#< 

iffli^rt^f., Nb&^tfcr^»©SMSa«S:*tins-ftsri:«i<, iff 
SBU£&^KfflJ:3ii:<5fctf>tcU:, Si^*&oriB3&IS*J<S>«Lfc3iiE«gBBlc 
RS^-f Sfcfcfclc, Mo&si/£^*£WatLT3iiE*'£^U £ £{cCr-^*£ «T 
tBfcRB »J L fefflfRK: it, S^MoS SJfjiit- S £ i: tfliTffeS d & M v^ 

[0013] 

-f *$&mit. C : 0.02%*», Si:0.10%M0.5 

Mn : 0.6 P : 0.06%^$!, S : 0.008 Cr : 12%J^ Jhl6%7^p, 

Ni : 1 %5fcSS, N : 0.02%5fc?i % Nb : 10X (C + N) J£*_t 1 Mo : 0.8 % 

®3%*»&, ?k (1) ^ 

Si ^1.2 -0.4Mo ( 1 ) 

(IIT\ Si, Mo: («*%) ) 

r % 4$& t •* 3 «CKCr^« T* & S „. 
[0014] 

*mmT*iz. muMizm^x^ m%t*> curi.o %j^t, ti 

: 0.5 %«T, V : 0.5 %J^T, B : 0.01%£AT<£> ? *>frt>miStifc 1 ffi* fctt 
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W:1.0 %PAT1t<e;m L<, £f=.. *mWVI,Z. 

t9SS#jia^lCiDAT3 f>tc, «*%T*. Al : 0.5 %«T$:MtSi £2>W£ L 
*l§H^"eii> Srffa#^lCAD^T $ £IC, R*%T?, REM :0.1 

[0 0 15] 

mtf(C J:«>^-^^ffi(Fe,Cr) 2 (Mo,Nb) © (112) lS^f^^Nb^^b^Nb(C 
,N) (D (111) EIfr3&K<Z).fcb, Ai=I {(Fe,Cr) 2 (Mo,Nb) } (n2) /\ {Nb 
(C,N) } (in) TO. 4 ifcmV&ZZ. LV^ 
[0 0 16] 
[|§0>9©IIM©^] 

C : 0.02%t^P 

feLtco mB'&<nm&fr<bizc&mmt{&^&iift%. l<, o.oos %«t 

£-r£<Z)#M£ mM<Z>3£S£ffit'&-t££#)lCtt0.001 %J^_tr^-?- 

Z><Dft$f$. LVV 4: y 1/ < l£> 0.002 —0.008 
[0 0 17] 
Si : 0.10%®0.5 

Sfrjute, o.i %fi©^T?f8«>e)*iSo o.5 %j£t_h©-£^f«u flnnns-fttf 

i?^£&'J, ffc7tHS##<ffc"r*. d<Z>£#>, Sifci:0.10%iB0.5 %7fcTiiCPI^Lfe 
. #£l/<l±, 0.2 %jgx0.4 %J£tT"C&S. 
[0 0 18] 

Sitt, (Fe,Cr) 2 (Mo,Nb)^-/<^^ (Mo^-^X*B) <D#f ffi £{JEji£i± 
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&>. Site, ft^tS, Si^4i:Mo^Sii©K^, Si^l.2 - 0.4XMo, <Z)^ 

[0019] 
Mn : 0.6 

£f£U<te, 0.2 %WTt$)S. J: L< &0.1 %KTT'feS„ 

P : 0.06%5fcS8 

, o.o3%jgiiT"e*s. 

[0 0 2 0] 
S : 0.008 

© T* & « if £ &it £ it -5 tc^I t* & y , # 5 £ W i" & © #M £ 

Lv*. sfcfc, st±, ^-^^WaJ^fffi&ffiJt-rSTS^^fefey. «&«Stfb3U: 

ZOfctb, *m%T*te, S 5:0.008 %7^T©{C|5I^Lfe 0 iftjRIfcffiTte 

$¥3t=i* h<Dmm^m< 0.002 %jeu:fc^s©#Ma:Lv^ j:»j^*l< 

0.002 —0.006 
[0 0 2 1 ] 
Cr : 12%J^±16%^ 

Cr«, ffiAtt, BfIMfctt&fa±3itS7n3lt^&y> ASSIST* ttSMfcTBiJiT'fc 
HT'S (Fe,Cr) 2 (Mo,Nb)) C0^$r{)E3i$1ir^^T^ U , 16%J^_t^-r3 £ 

mft-em&m$i"rti\*x.^. *:<jc, w^bttS:si#snss-&K:i±, i4%j^_l 



7 



ffi!I#2 001-3068650 



#2000—348068 

[0 0 2 2] 

Ni : 1 %%.m 

J&fev #*L<MU 0.05%J^_t0.8 %J«T7?&S. <fcU$?£L<&, 0.5 %J£*_t 
0.8 %J^TT*&£o 
N : 0.02%5fcS| 

[0 0 2 3] 
NbrlOX (C + N) &>±l%mm 

Nb«, C, N£@£U W^ffi, iff 

ftSf^fflSr^-TSjc*?**;, r©J:^«sJ»^ttlOX (C + N) JgUKB^TfS 
#)ib*i£ 0 l%J£t±©^tt, ^-^xffltf^iJctfrfflU 3m8Lg£iff 

«>» tttt, ^Wtt^£:£tt£i±£o dtf)£#>, NbrlOX (C + N) W± 1 

%8ilt5ri:3!i<if*LV^ «fc»J#*L<Wu 0.3 —0.7 %-T?&£ 0 

[0 0 2 4] 
Mo : 0.8 %MS 

fcS&JUtt, 0.8 %fi*.S-£^T?^»K:S#>&ft.&. 3%J^±^i-Sfc, 

ICDJ:^it*&, MoliO.8 %«3%^»lCRg^Lfe. fcfc, #£L< 
1.5 %£A±3 %5fc8tT?&* 0 
[0 0 2 5] 
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^ffl-T-Sfc*, Mofct, Si^S£Mo-£;gfi Si^ 1.2- 0.4 

XMo (Mo^3 -2.5 XSi) lZf&fc*t 2b & . 
±iHL'fcft^fiJt^*±3HLfel6H«T?^*. froSi, Mo£, & ( l ) 5£ 

Si ^1.2 -0.4Mo ( 1 ) 

$:Mt5MTt^t5o (1) v^iiric EI3 (c^iTJ:? 

[0 0 2 6] 

a 

Cu: 1.0 %J^T> Ti : 0.5 %J^T, V : 0.5 %J^T, B : 0.01%J^T<£> O *>fr 
[0 0 2 7] 

LJU-fbt-^o Z.(Dfeth, Cuttl.O %JKTtC|gj£"r5<Z>jW£ OV^ J: U £F 

£L<fcJ:, 0.05%a_h0.1 

TifcL f*^tt&ft±3H*StfUS&^*7C5liT?a&5. i0>«fc-5fc8fr$IM:, 0.02 
%J^_tT*^g : £&<5#\ 0.5 %S:®^.Sifi«I©^tt, 5®*&Ti(C,N) &#fffiL 
, ^Stttt&^'ffcSiirS. Z.(Dt=.&>. Tite0.5 %JKT»CfWRR-r*©^»* L V*. 

J:»J»*L<tt, 0.02%^±15 (C + N) gTT'feS. iiTJ, C«C^ 
^* («*%) > NliN-fPtS (fl*%) 7fife«. 
[0 0 2 8] 

Vl±, JES^ttlRF±tC^^tC^Mi-S7ClR*??&S. Z.<D£t>&%jM\±* 0.05%J^ 
Jn*mMHte&W* 0.5 %$:M^.§»J^^*tt, ffl*&V(C,N) &*rfflU ^ 
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, «fc»j0*o<ii, 0.05%j^_h20 (c + n) jktt&s. :;-e, clicks 
(«*%) . NttN^S (K*%) "CifeS. 

[0 0 2 9] 

Sfr^tt, 0.0005%J£iLt"e®3f fcfcStf, 0.01% tt, BN££j& 

LflUXtttf^tC^fc-T*. Z.(Dtcth. Btt0.01%JgilTtC|S3e"rS©*<« : * LV^ 
o i'J^iKtt 0.0005%J£iLt0.0050%JS*T , T*2>*. 

W : 1.0 %J^T 

«S:flll!'ft:3-ti:S. £0>fctf>. Wtil.O %JBn ? tcKjfc-rsa)*^* U 
^. «fc *J#*b<l±0. 8 ~1.0 

[0 0 3 0] 
Al : 0.5 %J^T 

® 'ft £ fa± £ i± 3 f£ M £ W L T V n £ 0 £ © J: ? & HI 0 . 02 % (D V mm 

icm^btiZo o.5 %zM%.r&m-tz>ii. #&xtt<3£Mt#^b<&3o 

03%M0.2 %JKTTS>«. 
[0 0 3 1 ] 
REM : 0.1 %Jg*T 

ilTftt, REM -(#±Stc*) tt, ©Bft-fbffiS:im±S**7tt3RTfe»;, *I§H^ 

0.1 ^SSriS^tCJieftS-es,, Z.<Dt=.tb. REM l±0.1 

TlcK^S©***? £ UV\„ J: L< li0.03%JgU:0.08%?fcift'T*S>5 

o 
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[0 0 3 2] 

, I {(Fe,Cr) 2 (Mo,Nb) } (n2) / I {Nb(C,N) } (m) #0.4 

*|g^#3li, Nb, Mo^^tI$tlTVN^7t&. (Fe,Cr) 2 (Mo,Nb)^-K**B##T 

fflu^-rv^ ^cD^-^^w^ffi-rsi:, Ys#i«<fcs 
. Lfru isfi ooo r) ^-r^tcffi^fc-rsfeA, 

£lC#-£l/fcV^ (Fe,Cr) 2 (Mo,Nb)^-/<^fflS:Br|B«»|»yffi«-rs 

, NbfifcMfeej-rNbCC.N) tt— 5£**rtfSl,T^S 0 Nb(C,N) ©(111 

) ®fr£©X*REfffimK, I (Nb(C,N) } (1U) ^iitlt, (Fe,Cr)2(Mo,N 

b)^-^x^g(Z) (112) m-frbnxmmffimm. i {(Fe,cr) 2 (Mo,Nb) } (112 

} £0.4 -et6SWfi<t5C!)^bV\ r*UC£tK (Fe,Cr) 2 (Mo 

,Nb)^-/<*;ra©#fffi4#{£M-t£ 0 £<Z>Jfc#0.4 (Fe,Cr) 2 (Mo,N 

<fc »J0* L<tt, 0.2 ?fcSlT*)*o 
[0 0 3 3] 

[0 0 3 4] 

intern] 
imtem i ] 

: 1000'C) -ift?5t-^raffiSE (#@BET^ : 60%) - tfriitf (igefcBiS^ : 10 
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oo°o -mm&mfoteis. 2mmmo)^mmm^tLt=. 0 

[0 0 3 5] 

( i ) mu&m 

. JIS G 0567(Z)f!5gJCMLT> %\MUm : 900 °C, M&m : 0.3 %/min (D& 
{fr-VmttmtAM&mteL. 900 %W^J (<7 0 .2at900° C) 

L£„ ^ 0 .2at900° C * n7MPa ^-tSWSSfiS : &ft (O) , <?o.2at900 r 

#17MPa 5MB£i«i&3ftfi : (X) fcfPffiUfc. 

( 2 ) f&B& 

ntoQt-fin-frh. JIS 13#B SISRfWI&SgBtU JIS Z 2241JCflS«SUT, 
35 (««HS£:201C) ^SSSYS (YS Q , YS 45 ,YS g() ) 

*l£##|Hjtf)|i$ffi&£YS;frP>, ¥*&YS = (YS 0 +2YS 45 +YS go ) / 4 IC «fc y ¥*&YS & 
SKI, #e>tlfc¥*&YS^J^ffiS:WffiUfe. WYS^320MPaJ^T©il^. ^ 
tt:Milt, 320MPajg©fc£ % 
(3) flMftffi 

&ftmMmffi.fr*>, (2ramJItX20in.nl|lgX30mm;R£) £fiUfcU SSOfctf 

MiSI : 900 °C, : ^^'M : 400h&#Lfc o U.mM%kT*t&,m 

ffc#±5mg/cm 2 JgAWe&SJB^&ijJIfrftffi : (O) , 5mg/cm 2 ®&£Vn 

&-5mg/cm 2 J: U/hSV^-^SrWlft'fbffi: ^Jt (X) iiLfe- 
[0 0 3 6] 

mr=. a m^ntcmmmmz^^T. xmmuiiz&vmc,}!) <d a i n ®#e> 

©Xi»III#f3ai£* I (Nb(C,N) } (1U) , (Fe,Cr) 2 (Mo,Nb)^-/<^^(7) (1 1 
2) Wfrb<DXmm%f&m. I {(Fe,Cr) 2 (Mo,Nb) } (n2) I {(Fe,Cr 
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) 2 (Mo,Nb) } (n2) / I {Nb(C,N) } (nl) &fffilfe fl 
[0 0 3 7] 

[0 0 3 8] 

[*1] 
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